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Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 2, 4-6 and 8-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art in view of U.K. 2,323,056 optionally further 
taken with Jarmon et al. 

The admitted prior art suggested that it was common to provide a ceramic matrix 
composite which included the steps of preparing a fiber perform that is to constitute the 
reinforcement of the composite part and densifying the perform with a ceramic matrix 
possibly after forming an interphase layer on the fibers of the perform. Densification can 
be performed by a liquid method by impregnation of the perform with a liquid 
composition containing a precursor for the ceramic material of the matrix. Densification 
can also take place by a gas method, i.e. chemical vapor infiltration using a reaction gas 
containing one or more precursors for the ceramic matrix. These methods were stated 
to be well known in the manufacture of a ceramic matrix composite. The applicant 
additionally suggested that it would have been desirable to form the walls of gas turbine 
combustion chambers from ceramic matrix composites. In the past a large number of 
perforations were provided in the wall of the ceramic matrix composite. In the past these 
openings were fomied via a laser drilling operation. For wall of the gas turbine 
combustion chambers formed from metal alloys, the laser drilling operation was 
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acceptable, however for wall of the chamber formed from ceramic matrix composites 
the laser drilling operation resulted in destruction of the reinforcing fibers in the 
assembly of the composite which weakened the mechanical strength of the composite. 
The admitted prior art failed to teach that one skilled in the art was aware of the 
specified inclusion and removal of pins in the formation of the perforations in the 
composite material wherein one could eliminate breakage of the fiber material of the 
perform. 

U.K. '056 suggested that it was known at the time the invention was made to 
form a plurality of holes (perforations) in a composite panel by a process wherein a fiber 
perform was formed and contained a partially cured resin therein. The process included 
deposition of a plurality of pins 13 into the partially cured composite perform 12. 
Following insertion of the pins 13, the reference suggested that those skilled in the art 
would have inserted the pins from a foam material disposed on the perform and 
containing the pins therein. The reference taught that after the resin of the perform was 
cured, the pins were removed via an elimination operation which did not impact the 
cured composite material (I.e. chemical etching). The reference to U.K. '056 suggested 
that in the prior art it was known at the time the invention was made to form holes in a 
composite material via a drilling operation, however such was undesirable because it 
led to breaking (cutting) of the fibers and exposure of the same. The applicant is 
referred to pages 1-2 the paragraph bridging these pages. The reference clearly 
suggested that in a composite material which included a matrix and reinforcing fibers it 
was desirable to form holes (perforations) therein by a process wherein pins were 
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inserted into the perform of composite material which included resin in a partially cured 
state followed by curing of the resin to a C-stage and removal of the pins by etching to 
provide holes in the composite material without damaging the reinforcing fibers therein. 
While it is recognized that U.K. '056 is not directed to a matrix material which is ceramic, 
the formation and use of a ceramic matrix was well known in the art and the problem of 
formation of perforations in a composite material (breaking and exposure of the fibrous 
reinforcement of the composite material) was the same regardless of the matrix material 
utilized. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to employ the techniques of U.K. 2323056 to facilitate the formation 
of holes in a ceramic matrix composite material whereby the openings in the composite 
were formed without damaging the reinforcing fibers therein which would have reduced 
the mechanical strength of the finished assembly. 

With regard to claim 2, note that the reference to U.K. '056 suggested complete 
removal of the pins. With regard to claims 4 and 5, one skilled in the art would have 
readily appreciated that for a ceramic composite a suitable means to remove the pins 
would have been via oxidation and additionally the use of carbon fibers in a matrix 
would have been suitable for removal via oxidation. Regarding claim 6, note that the 
reference to U.K. '056 suggested that those skilled in the art would have incorporated 
ultrasonics to press the foam material to insert the pins in the perform, see page 4, lines 
21-27. Regarding claim 8 and 9, note that the art was replete with formation of ceramic 
matrix composites wherein the matrix materials where ceramic matrix phase materials 
or carbon matrix phase materials and such is taken as conventional in the art. 
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Regarding claims 10 and 1 1 , the specified volume ratio of the pores would have been a 
function of the article being manufactured and the desired cooling efficiency of the same 
and would have been determined through routine experimentation (as to the number of 
pins inserted into the preform for example). Regarding claim 12. note that self healing 
ceramics were known per se in the art and taken as conventional for their use in 
formation of a ceramic matrix composite. Regarding claim 13, note that the admitted 
prior art suggested the formation of the specified gas turbine combustion chamber. 
Regarding claims 14-16. the form that the perform takes is well known and a function of 
the desired strength and reinforcement employed in the composite article. 

While it is believed that the references as set forth above suggested that those 
skilled in the art would have performed the operation of perforating with pins which were 
inserted into a perform wherein one was forming a ceramic matrix composite material 
for provision of cooling holes therein, the reference to Jarmon et al is cited as further 
evidence that those skilled in the art at the time the invention was made would have 
known to perform an oxidation operation to remove carbon fiber rods in a matrix in the 
formation of a cooling opening of a ceramic matrix composite material. More specifically 
Jarmon et al suggested that rods of resin impregnated carbon fibers would have been 
useful as fugitive materials in a ceramic matrix composite for the fomiation of cooling 
holes therein. As it would have facilitated the formation of openings for cooling 
passages in a ceramic matrix composite, it would have been obvious to one of ordinary 
skill in the art to employ fugitive pins such as those suggested by Jarmon et al as the 
pins which were inserted into a perform prior to ceramic infiltration in U.K. 2323056 
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when making a ceramic matrix composite having perforations therein useful as cooling 
passages for a gas turbine as suggested by the applicant's admitted prior art. 

With specific reference to claims 4 and 5, note that Jarmon specifically 
suggested that those skilled in the art would have formed the pins from material which 
was oxidized to remove the same wherein the pins were made of carbon fibers in an 
epoxy matrix for example. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as set forth above in paragraph 2 further taken with Hegedus. 

While the references as set forth above in paragraph 2 provided for the inclusion 
of pins which were removed via oxidation, there is no indication that one skilled in the 
art of ceramic matrix composites would have coated the exterior of the pins with a 
ceramic material which was retained in the finished assembly wherein the coating was 
provided about a core of carbon material. However, in the manufacture of ceramic 
composites, it was well known at the time the invention was made to control the porosity 
of the same via an operation where the ceramic was provided with a carbon fiber 
material which was subsequently oxidized. The reference to Hegedus suggested that 
those skilled in the art would have formed the fugitive fibers therein from carbon fibers 
which were oxidized out wherein the fiber assemblies which are removed via the 
oxidation operation were formed by coating the fibers with a thermosetting matrix 
material and then coating the fibers with a ceramic precursor material about the exterior 
of the coated fibers. The artisan would have understood that such a coating of the 
carbon fibers which fomi the core would have been a suitable manner for forming the 
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same and would have desired to employ conventional fugitive fiber arrangements in the 
process of paragraph 2 above. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to utilize the techniques of Hegedus to form the 
carbon fugitive fibers in preparation for making a porous (perforated) ceramic matrix 
composite in the process In accordance with the references as set forth above in 
paragraph 2 as the use of the conventional carbon core and exterior ceramic precursor 
material about the exterior would have ensured that the subsequently fomied openings 
would have been lined with the ceramic material and free of opeViings therein (from 
excess carbon which was removed). 

4. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the references as set forth above in paragraph 2 further taken with PCT WO 97/06948 
and Freitas et al. 

While the reference to U.K. '056 suggested that those skilled in the art at the time 
the invention was made would have included the step of providing an ultrasonic device 
to press the pins into the perform, to further evidence that such a technique was well 
known for pin insertion into a preform, the reference to PCT '948 is cited. The reference 
made it clear that those skilled in the art at the time the invention was made would have 
understood how to insert pins into a perform wherein an ultrasonic tool was used to 
press the pins into the composite perform material. Cleariy, when the reference to U.K. 
'056 suggested that one press with an ultrasonic tool, it was suggestive of the ultrasonic 
tooling envisioned by PCT '948. The references failed to expressly suggest that the pins 
would have been placed into the composite material angle, however it should be noted 
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that when U.K. *056 placed the perform on a curved surface the pins were inserted 
therein at an angle. One skilled in the art would have understood from Jarmon et a! (see 
Figure 5 for example) that angular placement was desirable for cooling gas ports for a 
gas turbine. The reference to Freitas suggested that those skilled in the art at the time 
the invention was made would have known how to insert the pins into the perform 
material at an angle and additionally one is advised that such was merely a function of 
the desired location of the perforations in the finished assembly one wanted (and as 
suggested by Jarmon et al one skilled in the art would have understood that placement 
at an angle would have been desirable). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to employ the techniques of Freitas to 
insert pins at an angle to the surface being treated (as such was known for perforations 
to provide cooling gas for a gas turbine) wherein the same was performed by 
ultrasonics as suggested by PCT WO 97/06948 in the process of making perforations in 
a ceramic matrix composite material for a gas turbine as taught above in paragraph 2. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1, lines 2-3, the phrase "comprising the steps consisting in" appears as 
the transition phrase between the preamble and the remainder of the claim. It is not 
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clear whether applicant intends the claims to be viewed as open (comprising) or closed 
(consisting of). It should be noted that for purposes of examination it has been assumed 
that applicant intended the claim to be open claim language. It is suggested that that the 
above noted language be changed to -comprising the steps of-. In claim 1, lines 4-5. 
the language "the fiber reinforcement" appears which lacks proper antecedent basis 
because no fiber reinforcement has been previously defined. It is suggested that "the" 
be deleted on line 4 of the claim. In claim 1 , line 7, the language "the fibers" appears 
which lacks proper antecedent basis because no "fibers" have been previously defined. 
It is suggested that "the" be deleted. In claim 1 , line 1 1 , the language "continuing 
densification of the consolidated perform" appears, however there is no step previously 
defined for densification of the perform. It is suggested that applicant clearly define an 
initial step of densification of the perform and halting of the same prior to the language 
"continuing densification". Alternatively, applicant could delete the language "confinuing 
densification of and replace it with -densifying-. In claim 1 , lines 17-18, the language 
"the ceramic material of the matrix" lacks proper antecedent basis as no "ceramic 
material " has been clearly defined. It is suggested that applicant provide proper 
antecedent basis for the same. 

In claim 7, line 3, it is suggested that "the normal" be changed to -a normal- to 
provide proper antecedent basis for the same. Additionally on line 3 of claim 7, "the 
surface" should be changed to -a surface — ^to provide proper antecedent basis for the 
same. 
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In claim 10, line 2, "the volume ratio" lacks proper antecedent basis. It is 
suggested that "the" be changed to -a--. In claim 10, line 2, "the pores" lacks proper 
antecedent basis as no "pores" have been previously defined. It is suggested that "the" 
be deleted. 

In claim 1 1 . line 2, "the volume ratio" lacks proper antecedent basis. It is 
suggested that "the" be changed to -a--. In claim 1 1 , line 2, "the pores" lacks proper 
antecedent basis as no "pores" have been previously defined. It is suggested that "the" 
be deleted. In claim 11, line 3, "the range" appears which lacks proper antecedent 
basis. It is suggested that "the" be changed to -a--. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff H. Aftergut whose telephone number is 571-272- 
1212. The examiner can normally be reached on Monday-Friday 7:15-345 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on 571-272-1226. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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